




TSdA Waste Dismsal 
DispaMd site: 
waste V h e  (m3: 
Additional Information 

TSCA Waste Ihswsal 
Disposal Site: 
waste Voiume (m?: 
Additional Information 

AsbestosWasteDisaosal 
Disposal Site: 
waste v o b e  (m?: 
Additional Information 

As 
Disposal SI& 
waste Volume (m3: 
Additional Information 

Low-Level waste Diswsal 
JXspod Site: 
waste V h e  (m3: 
Additional Information 

Low-Level Mixed waste mossI 
Disposal Site. 
waste V o h e  (m3: 
Additional Information 

Disposal site: 
waste Volume (la?: 
Additional Information 

RecvdedMaterial 
DispOal site: 
waste Volume (m?: 
Additional Information 

Recvcled Material 
Disposal site: 
waste Volume (m?. 
Additional Information 

Recycled Material 
Disposal Site: 
waste Volume (m?: 
Additional Information 

PCB Transformer Item 
Supenor Spectal Services, 5752 West Jefferson, Phoenix, AZ 
N/A - Tonnage reported 
0 15 tons - WEMS X29484 

FCB Ballasts 
Supenor Special Services, 5752 West Jefferson, Phoemx, AZ 
0 67 m3 
1 2 ton - WEMS DC4585, N05354, To1203, TO1204 

Fnabie Asbestos 
CWM Kettleman fills Fachty, 35251 Old Skyhne Road, Kettleman City, CA 
N/A - Tonnage reported 
347 tons 

Non-Fnable Asbestos 
Front Range Landfill, 1830 Weld County Road 5, Ene CO 
NIA - Tonnage reported 
136 6 tons 

None 
NIA 
NIA 
NIA 

None 
NIA 
N/A 
NIA 

Non-panted scrap metal debns 
Iron & Metals, Inc ,5555 Fhnklm, Denver, CO 
N/A - Tonnage reported 
109 6 tons 

Non-PCB 011 
Onyx Enmnmental Services, 9 13 1 E 96th Ave, Henderson, CO 

Lead Acld Battenes 
Gopher Resource Corp ,3385 South Highway 149, Eagan, MN 
NIA - Tonnage reported 
0 075 tons 

Prop ylenegly col 
on-Slte  

0 208 m3 
1 - 55 gallon drum 
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Recvcled Material 
Disposal site: 
waste V o h e  (m3: 
Addtiod Information 

Concrete 
Rocky Rats Enwonmental Technology Site Concrete Plle East of Building 750 
Tonnage reported 
150 tons 

Recvded Matend 
Disposal site: 
waste Volume (m3: 
Additional Informalion 

Cmut Boards 
Vendor Sale 
N/A - Tonnage reported 
0 04 tons 

mRertvDisDod tion 
Reedver Locations (major I- ody) 

Fadty empbed pnor to asbestos abatement and demolibon 
Transfed to other facilibes for re-use of to Buildmg 0 6 1  for auctlon 

waste Volume (m?: 
waste weight (tons): 
Additiod Information 

N/A 
None 

- 
Section D. Approvals 

Kruser-Hdl PrOJect Manager 
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ATTACHMlENT 1 

Footer Disrupuon Letter to Fde 
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KAISER + HILL 
C O M P A N Y  

COPY 

INTEROFFICE MEMORANDUM 

DATE Apnl11,2002 

TO File, Administrative Record 

FROM C J Freiboth, K-H 400 Area Project Manager, x2823 

SUBJECT BUILDING 11 1 FOOTER DRAINS - CJF-001-02 

Planning activities for the demolition of Building 11 1 included plans to disrupt the footer drain system 
installed dunng the construmon of Building 11 1, or dunng subsequent modlfications to the faciltty A Work 
Request was submltted to have this work completed (Reference T01080690-142) Drawings 025581-1 
and D25581-8 (attached) were used as the starting point to determine the most efficient and effective way 
to disrupt the flow from the drainage system Meetings with Annette Primrose and Dyan Foss determined 
that disruption of the flow path to the north of the former site would be the best way to proceed 

Based on this direction, a walkdown was conducted on April 1 1 , 2002, with the following personnel to 
determine where to best disrupt the system 

Gary Parson, Steve Mobley Site Utilities Cameron Freiboth 8111 PM 
John Caves TP Enterprise Steve Hintze Roads and Grounds 

Dunng this walkdown it was determined that the footer drain system was disrupted during the 
construction of Building 115 The drain system was located to the east of the Building 11 1 site and was 
tracked north to the sldewalk along the south side of Building 115 The path of the system was found to 
be 12 feet to the east of the south-west comer of Building 115 At the point where the sidewalk ended and 
gravel was placed, the system stopped (not located) The drainage system was pickup up again, 3 feet to 
the north of Building 11512 feet from the north-west corner of Building 115 (see attached drawings) 

The disruption of this system is further supported by the fact that during asbestos abatement activities, the 
sump system located in the south mechanml room of Building 11 1 was frequently pumped due to the 
accumulation of ground wa€er (log-sheet attached), which was an indication that the footers were draining 
into the sump system wa the elevator shaft As shown on DOW DWG 1-1687-1 1 (attached), water 
accumulated in the elevator shaft located on the southeast corner of Building 11 1 and drained (green line) 
into the mechanical room sump (blue area) The sump was then pumped in above ground pipes (orange 
line) to Manhole A (pink) located to the west of south part of the Building 11 1 basement The pipe in this 
manhole were sealed with grout dunng the demolition of the facility The orange piping was removed 
dunng demohon Therefore, the flow path of the ground water was disrupted during facility demolition 

To verify that the elevator shaft was the only source of water into the mechanical room sump, the drain 
was plugged on two drfferent occasions in May and June 2001 In both cases, the water into the elevator 
shaft backed up to a depth of approximately 1 foot, while the sump had no accumulation of water 

Based on the walk-down and as further supported by the above information, it is agreed that the footer 
drain system for Building 11 1 has been disrupted, is no longer active and no further actions are required 

CJF/cjf 

5 
Attachments 
As Stated 

“SAFETY IS CRITICAL TO OUR SUCCESS” 
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Date TimePumpOn TimePnmpCMT 
5/10/01 1045 1130 
511 4/01 1025 1035 
5/2W01 935 1002 
5/22/01 950 1010 
5/27/01 1331 1351 

BUILDING 111 SUMP DATA 

Comments 
GFCI IS wet - Water - 4" above dram 

GFCI worlang fine - Water - 2 ft above sump top 
GFCI worlung fine - Water - 3" above dram floor 
GFCI worlung fine - Water - 3" above dram floor 
GFCI worlung fine - Water - 3" above dram floor 

6/18/01 
6/3(YO1 

I GFCI worlanx fine - Water - 2" above dram floor I 

1625 1635 GFCI Workmg Fine - Completed pumping sump 
1325 1340 GFCI worlanx fine - Water - 2" above dram floor 1 

I 6 / 1 0 1  I 755 r ~ -805- I GFCI worlunx fine - Water - 2" above dmn floor I 
- p - ~ ~  

711 1/01 625 642 GFCI worlang fine -Water - 3" above dmn floor 
7/16/01 550 630 GFCI worlung fine - Water - 2" deep near ramp 
7l2W1 815 840 GFCI worlang fine - Water - 3" above dmn floor 
7/28/01 750 805 GFCI worlung fine - Water below dram 
8/5/01 1623 1634 GFCI worlang fine - Water below dram 
8/10/01 557 623 GFCI worlane fine -Water - 4" above floor dram 

r 

8rnIO1 
9/1/01 
9/9/01 
9/13/01 
9/16/01 

608 632 Used new GFCI - Water below dram 
832 
917 
1641 
1524 

840 
939 
1651 
1540 

Used new GFCI - Water below dmn - 4 feet deep 
GFCI worlang fine - Water - 2" above floor dram 

GFCI worlang fine - Water - 2" above floor dram 
GFCI worlane fine - Water - 1" above floor dram 

I 
- 

8/13/01 1 7 - 7  657 GFCI worlang fine - Water - 2" above floor dram I 
r- iI1~c- - 1- --pilo p - -  I 630 I GFCI worlung fine - Water - 2" above floor dram I 

I 9/29/01 I 807 822 1 GFCI worlung fine - Water - 2" above floor dram I 
_-p 

10/01 1513 1529 GFCI worlang fine - Water - 2" above floor dram 
10/14/01 1331 1338 GFCI worlang fine -Water below dram 
10/21/01 1605 1615 GFCI worlang fine - Water below dram 
10/28/01 756 801 GFCI workmg fine - Water below dram 
11/8/01 658 708 GFCI worlang fine - Water below dram 
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Post Demohon Survey Report 
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ATTACHME" 3 

Au Momtonng Results for Rocky Flats B u i l b g  11 1 Demolitton 



COLORADO DEPARTMENT OF PUBLIC HEALTH AND ENVIRONMENT 
Laboratory and Radraon Services Division 
Radiatron Counting Facdity 

Air Monitoring Results for Rocky Flats Building 111 Demolition 

From L TonyHamson Date January 14,2002 

In an effort to detect and quant.@ releases of radioactive matenal from building demolition at 
RFETS, a pilot study was conducted around the Building 11 1 demohhon project to detemne 
whether meaningful data could be a c q d  and processed in a time penod that would be useful to 
regulators and stakeholders. "Ius project was mohvated by the desire, expressed to the regulators 
by vatlous stakeholders for real-tune, sensitwe measurements of radioachve matenal m SUT dwng 
demolition of htstoncally contammated buddmgs None of the sensitive technologies considered 
was capable of &stmgwsh.mg isotopes of Pu or U quickly, especially in the presence of radon and 
its decay products Continuous Au Momtors (CAM) of the type used in plutonium producbon 
buildmgs have been shown to be less sensitwe than needed for t h s  project Ths situauon led to a 
number of compromses, resultmg m the current pilot study Addltional dscussion of the difficulty 
of measmg low levels of long-hved alpha emtters in the presence of natural mbome rad~oachvity 
is presented in Appenb  A 

Bulldmg 11 1 was a remforced concrete office building at Rocky Flats that had never been used for 
work with rdoactme matenal Demolitton was expected to take place over two weeks, and 
removal of budding rubble was expected to occur over the following week A r  sampling was 
scheduled to begm one week before demolihon and continue for one week after the end of the 
project. Thus it is beheved that any measurable radloactivity m an from demohaon would serve as 
a baselme for momtonng the demolihon of previously contammated buildings in the future Data 
Quallty Objectwes (DQO's) were wntten as d th~s was the demolition of a contammated bmlding, 
but project staff had flexibhty to maxmze the information gamed 

Building Demolition Data Quality Objective: 
Inputs 

Momtored results of gross alpha radoachvity in a x  
Adequate gross alpha basehne data and defensible estimates of normal variation 
Adequate Q N Q C  measures on sampling equipment and laboratory analyses 

Boundaries 
Spatial - Six sample locabons in an approximately circular array around the building to be 
demolished All samplers to be no less than 50 meters and no more than 200 meters from 
the nearest extenor wall of the buldmg to be demolished 

Temporal - Sample collectlon will begin one week pnor to building demolition and conhnue 



for at least one week after the demohon is complete. During demolihon samples will be 
collected for one hour pnor to the commencement of work, and for one hour after work ends 
Total M y  sample durauon wdl be vanable, depending on the work schedule of the 
demohbon contractor All samples will be aged for 72 hours in order to allow decay of radon 
progeny 

Decrsron statements 
IF any gross alpha measurement exceeds the modeled concentration corresponding to 

0 1 mrem dose for the d-on of the project 

THEN the sample will be analyzed for Pu, Am and U isotopes via alpha spectrometry or 
other appropriate method 

IF isotopic analps mdlcates that more than 25% of the gross alpha act~vity IS due to Pu, 
Am and/or U isotopes 

THEN project management, regulators, stakeholders and other p m e s  are informed of an 
unexpected release 

METHODS: 
Slx USPHS-type total suspended particulate (TSP) hgh volume ax samplers, calibrated to draw 40 
cubic feet per minute (CFM), were deployed m a roughly circular array around Building 11 1 at 
&stances rangmg from approxmately 65 to 105 meters from the buildmg centerpoint Sampling 
began on November 7,2001 and de!mohon began on November 14 Sampling was conducted dady 
fom approxrmately 630 AM to 5:30 PM. Samples were collected on 8x10 quartz filters that were 
delivered to the laboratory at the end of each day The filters were weighed under controlled 
con&bons and counted for 50 mnutes with a Gamma Products proportional counter after 
approxmately 72 hours to detemne gross alphdgross beta radioactivity concentrations 

Results were compared to concentrahons modeled by RFETS staff as being equal to dose limts of 
0 1, 1 and 5 mrem per year These values were developed using conservative assumptions, 
lncludlng 

all alpha act~vity was due to Pu-239 
exposures contmued for an entue year 
mmmal dduhon between the source of the release and the receptor 

I id 

These limts are shown in Table 1 
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Table 1 - Gross Alpha Action Levels 
Sampler Sampler Distance 5 mrem achon 1 mrem action level 0 1 mrem action 

(Dlrecbon) (m) level (pcr/m3> (pCl/m3) level (pcl/m3) 

B 1 0  95 1 10 0 22 0 022 
€32 (ENE) 68 2 80 0 55 0 055 
B3 (ESE) 70 2 9 0  0 59 0 059 
B4 (SSW) 64 1 5 0  0 31 0 031 

B6 (w> 95 0.49 0.099 0 0099 
€35 (SW) 105 0.52 0 10 0 010 

Samples were also counted after 96-120 hours, depending on the aviulability of the proportional 
counter. The second count was performed for 120 mnutes per sample when possible, in order to 
obtam a lower detectron hmt. These results were also compared to the concentrations in Table 1 

On November 28*, s m o n  B3 was relocated approximately 6-7 meters southeast of its onginal 
position to ircommodate another Site project Demolihon and removal of rubble was not completed 
untd December 14,2001, whde bxkf i ing  of the basement took place at least through December 
20*. AU samplmg conmued unM December 20,2001 

RESULTS: 
Figure 1 shows the average gross alpha radroactivity results from the 72 hour counts for each day, 
along with the maximum and -mum result for the day and the average Minimum Detectable 
Acbvibes (MDA) Figure 2 shows the comparable results for the gross beta ra&oacttvity Figures 
3 and 4 show the comparable results for the second count at 96-120 hours Henceforth th~s dataset 
4 1  be referred to as 100 hour data. No filters were rejected as unusable d u n g  the project 

Figures 5 through 10 show the 72 hour gross alpha data for the lnlvidual sampling staQons, along 
with theu respecbve MDAs. At each stabon we see gross alpha activity that exceeds the 0 1 mrem 
level Smce th~s level vanes from staQon to stahon, the number of exceedences vanes from station 
to stabon, and those stabons with the lowest 0 1 mrem values have the most exceedences Figure 11 
compiles a l l  72 hour measurements on one graph 

Figures 12 through 17 show the 100 hour gross alpha data for the stations, and Figure 18 shows the 
compiled 100 hour data. Nearly all measurements are below thelr respective MDA’s MDA’s are 
well below the 0 1 mrem limt at all staQons except 5 and 6 Limts for these samplers are 
significantly lower than for the others due to the shorter distances in their respective directions to 
the nearest offsite receptors 

Gross alpha results for the 72 hour count data are summanzed in Table 2 
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Table 2 - 72 hour Gross Alpha Results 
Sampler Mean Conc Max Conc Min Conc 

(pcl/rn3) (Pcdm3) (pcl/m3) 
B1 0 042 0 140 0 001 
B2 0 039 0 115 -0 002 
B3 0 037 0.088 0 001 
B4 0 037 0 120 -0 005 
B5 0 029 0 084 -0 004 
B6 0 037 0 185 -0 006 

MDA 
(pcl/m3) 
0 023 
0 022 
0 023 
0 022 
0 025 
0 020 

As shown m Figure 1, a couple of anomalous results were seen Data for the 27” of November were 
comparable to instrument background count results, and mean net count rates were sigmficantly 
lower after 72 hours than after 100 (-0.17 cpm and 0 19 cpm, respecuvely), a pattern that was not 
seen m samples for any other day AH mstnunent Quality Control parameters were acceptable, and 
there is no other reason to doubt the results 

The extremely high readmg for SWon B6 on December 5” was at first thought to be evidence of 
a hot parbcle, s l ~ j e  it had no relwon to d t s  from the other stations When counted the followlng 
day, however, alpha achvity appeared to be in hne with the other stabons, and not unusually lugh 
Agam, all Quahty Control parameters were acceptable 

Eqwvalent results for the 100 hour data are shown in Table 3 

Table 3 - 100 hour Gross Alpha Results 
Sampler Mean Conc. Max Conc Min Conc Mean MDA 

B1 0 005 0.017 -0 001 0 017 
B2 0.006 0.022 -0 002 0 017 
B3 0 007 0 019 oo002 0 018 
B4 0 007 0 028 -0 003 0 017 
B5 0004 0 022 -0 004 0 019 
B6 0006 0 019 0 001 0 016 

(pc4rn3) (si/m3) (pcl/m3) (pcl/m3) 

None of the 100 hour data points exceed 0 03 pCdm3 Only three points (Station B4 on Nov 15*, 
Statlon B2 on Dec. 10* and St&on B5 on December 20*) exceed 0 02 pCdm3 The vast majonty 
of 100 hour measumnents were less than 0 01 pCdm3 and nearly all were below their MDA’s, whch 
inckates that the sample count rate was not significantly different than the instrument background 
These results are lugher than those usually reported by the State in the Quarterly Environmental 
Surveillance Reports (ESR), where means are usually on the order of 0 005 Pcl/m3 and maximum 
values rarely exceed 0 01 pCdm3 Th~s may be due to the sample locations involved (industnal 
area vs buffer zone) or the presence of residual thoron progeny on the filters Samples from the 
rouhne ambient network are usually aged for at least two weeks (336 hours) before counting MDAs 
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reported in the ESRs are considerably lower, due to the larger sample volumes collected by the 
ambient network 

Regression analysis was performed in order to examme the relatlonshp between gross alpha 
mhoactwty and Total Suspended Partmlate (TSP) matenal in ax No sigmficant relatronship was 
observed Addibonal &scussion of thls analysis can be found in Appendix B 

DISCUSSION. 
The most obvious lesson of thls project 1s that 72 hours is not enough tune for all of the short-lived 
zurbome radloacbvity to decay. Average gross alpha measurements declmed by a factor of more than 
sw in the ad&aonal day, whde gross beta measurements declined by a factor of 2 5 Whle the 
products of Rn-222 wdl decay to msigdicance withm 24 hours, Pb-212 (a product of Rn-220 decay 
with a half-llfe of 10 6 hours) and its decay products will persist on an an filter at detectable levels 
for at least 100 hours. To obtam rnaxmurn sensitrvity filters must be aged for at least thls length of 
tlme 

W e  the choice of 0.1 mrem as an acbon level has some value, the assumptions that are built into 
its deterrmnatlon (all alpha from WGPu, conttnuous exposure for one year) are overly conservabve 
and unreahsbc. Its rel&ondup to the detecbon llrmt at a given locatlon is hghly vmable, whde it 
is prone to be rmsunderstd by those not famdiar with dosimetnc modehng As we have shown, 
values that exceed 0 02 pCl/m3 after 100 hours are very rare, and values over 0 03 pCdm3 are 
nonexlstent, regardless of the &stance or duection from the buildmg, whle detecbon lirmts at or 
below 0 02 pWm3 are achevable. These data would inhcate that any measurement exceedmg 0 03 
pCl/m3 after 100 hours is above background, and could represent a release l h s  or some bgher 
value could be chosen to prompt isotopic analysis and dose assessment, without any preconceived 
nobons of dose cloudmg the judgement of either site personnel or regulators 

The cost of thts morutormg effort was not tnwal, even when no isotopic analysis was performed The 
length of the samplmg day resulted in significant overtime pay for field personnel, whde the 
requirement to count the samples after 72 hours forced LARS staff to work several hours each 
weekend. These adhbonal costs must be considered in any discussion of such monitonng in the 
future 

JnforrnaUon gathered through such protocols can complement the existing sampling networks by 
m f o m g  Site management and regulators when activity above background levels is observed Used 
in conjuncbon with meteorologic data and samples from the existlng networks, the parties may 
detemne the extent and degree of offsite Impact, if any If necessary, isotopic analysis of the 
appropnate filters could then be expedited in order to assess doses both on and offsite 

If project management is requmd to keep a dady log of buildmg areas demolished, related activitres 
and other observatlons, it is possible that such a release could be tied to specific building areas 
and/or events, allowing lessons to be learned that rmght apply to the next demolition project 
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CONCLUSIONS: 
It IS clear that these samphg and analysis protocols are adequate to detect significant releases of 
long-lived alpha emtters. It is equally clear that thls informahon will not be avadable in hme for 
project management or regulators to magate the release Thus, an- monitonng of this sort does not 
protect either the on-site or the off-site populabon, but would document releases at lower levels than 
are currently avatlable through either the Site or the State routine ambient networks 

DQOs for future demohtton monttonng should reflect the additional time needed for decay of short- 
lived donuchdes such as Pb-212 Nmety six to 120 hours is a mnimum requirement when the 
samples are counted on a proporhonal counter configured as CDPHE’s is 

Madellmg to deterne dose levels is unnecessary, now that good baseline data have been collected 
DQOs for future demohtion morutonng should tie isotopic analysis and other possible actions to 
these or other vahd background measurements 

c 
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Fig. 2: Average Gross Beta Concentration in Air 
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Flg. 3: Average Gross Alpha Concentrabon in Air 
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EFg. 4: Average Gross Beta Concentration in Air 
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FTg. 5: Station Bl - 72 Hour Gross Alpha Activity 
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Fig. 7: Station B3 - 72 Hour Gross Alpha Activity 
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Fig. 8: Station B4 - 72 Hour Gross Alpha Activity 
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Fig. 9: Station B5 - 72 Hour Gross Alpha Activity 
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Fig. 10: Station B6 - 72 Hour Gross Alpha Activity 
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Fig. 14: Station B3 - 100 Hour Gross Alpha Act iv i ty  
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Fig. 15: Station B4 - 100 Hour Gross Alpha Activity 
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Fig. 16: Station B5 - 100 Hour Gross Alpha Activity 
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Fig. 17: Station B6 - 100 Hour Gross Alpha Activity 
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Appendix A -Naturally Occurring Radioactivity in Air 

Current technology limts analysis of plutomum at environmental levels to methods that require 
weeks to obtam accurate results Thls pdot study evaluated the use of gross alpha measurements of 
atr fdters as an altername to the more bme consumng methods Alpha particles are ermtted from 
a vanety of rdonuclides, includmg many that are naturally occurring Alpha ermtting 
rdonuchdes with short (e g 4 0  days) half-lives include radon-222, polonium-218 and polonium- 
212. These (and other) donuclides are ubiquitous in outdoor i r  When large volumes of rn are 
forced through filters these nuclides accumulate in surpnsingly high numbers, and, if the filters are 
counted with alpha detectors soon after samplmg, very h g h  count rates may be observed Because 
these nuclides have short half-hves, the amount of radioactivity declines quickly and, withn a few 
days, little or no measurable rdoacbvity remiuns 

Other donuchdes, such as mum-238, d u m - 2 2 6  and plutonium-239 have half-lives measured 
in thousands of years. When sipficant amounts of these are collected on a r  filters, the count rates 
observed do not change measurably for many years When small amounts of these nuclides are 
collected along wth the short-hved nuclides descnbed above, it is nearly mpossible to detect them 
una the short-lived nuchdes have decayed away 

In thls study we are concerned with two sources of short-lived alpha ermtters in sur, radon-222 
(radon) from the m u m  decay senes, and radon-220 (thoron) from the thonum decay senes These 
nuchdes each gwe nse to a umque senes of short lived alpha emtters, known as decay products or 
progeny As shown on Figure A1 below, actmty from thoron progeny in ambient sur is equal to 
about 5% of the acbvity from radon progeny one hour after collection of an a r  sample After about 
24 hours, the radon progeny have decayed to their mnimum activity, but activity from thoron 
progeny is stdl relaWely hgh Acttvrty from thoron progeny does not reach an equivalent level until 
about 300 hours after sample collecbon 

The Y w s  m Figure A1 IS the relatwe achvity measured from the end of the sampling penod, 
assmng that thoron achvity m arr is 0 2% of radon activity, an average value for North Amenca 
(6) Achvity from radon progeny eventually begins to increase as lead-210 (half-life = 22 3 years) 
decays to polonium-210 True values of Po-210 are somewhat lugher, as Figure A1 includes only 
lead-210 ansing from the radon, and not ambient lead-210 already present in the a r  

16 



Fig. A1 - Naturally Occurring Alpha Radioachvity on hr Filters 
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Appendix B - Regression Analysis of Gross Alpha Radioactivity on Total Suspended 
Particulate Material in Air 

Regression analysis of the 72 hour gross alpha data on the measured TSP matenal showed the 
relabonshlp shown in Figure B1, with the mathematical form 

Alpha = 7 le-5 (TSP) + 0 03 11 

for the best fit line n s  relabonship barely obtined statistical significance (R2 = 0 03, p = 03) 
ms is not surpnsing since, at 72 hours, we are still largely measunng thoron decay products that 
have httle or no relabonshlp to the dust accumulated on a filter, and whose mass is insignificant 

When the 100 hour data was used, (Figure B2) the dependence of gross alpha achvity on TSP mass 
was somewhat more evident. Expressing the best fit line as an equation we get 

Alpha = 3 %-5 (TSP) + 0 0027 

with R2 = 0 24 and p = 5E-12 Although statmcally sigmficant, it is clear that thls equation would 

Fig. Bl - 72 HOW G~OSS Alpha VS. TSP 
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fig. B2 - 100 HOW GIWSS Alpha vs TSP CON. 
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not be very useful for predxong gross alpha values from TSP measurements 

Since one of the last samples collected had the lughest TSP mass and a relatively high gross alpha 
value, we mvesogated the influence of &IS point by perfomng the regression analysis without it 
Results are shown in Figure B3 The regression equation changed slightly, to 

Alpha = 4 le-5 (TSP) + 0 0026 

whde R2 decreased to 0 20 (p = 5E-10). Thus tlus point did not exert any undue influence on the 
regression analysis 
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Fsg. B3 - 100 Mour Gross Alpha vs TSP cow. 
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Regression analysis demonstrates that gross alpha activity is weakly related to TSP concentration, 
but nearly all the gross alpha data used ~fl the analysis was below the MDA Lower MDA's would 
be achevable through hgher volume samples, longer count times, or both, but only the former is 
realistsc with the current limtatsons on our laboratory Data above the MDA would have smaller 
uncertamhes, and would presumably yield a more meaningful regression equation 
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